Introduction
Combining economic growth and environmental sustainability necessitates a transformation of the current industrial system that must be driven by green innovation.
Green innovation -or eco-innovation -is the production and adoption of a new technology that leads to "a reduction of environmental risk, pollution and other negative impacts of resources use (including energy use) compared to relevant alternatives" (Kemp and Pearson, 2007, p.7) . 1 Academic research on green innovation has flourished rapidly in recent years, investigating the factors that can sustain and foster a green transformation of the economy.
One recent strand of research has in particular focused on the firm-level of analysis and studied how business companies' technological activities, intended to develop new environmental friendly products and processes, are shaped by environmental and R&D policies, demand dynamics as well as firm-level characteristics. This econometric research has been fostered, in particular, by the increasing availability of innovation survey data (such as the Community Innovation Surveys in Europe), which make it possible to empirically measure different types of green innovation and analyze their determinants (Horbach, 2008; Veugelers, 2012; Li, 2014; Borghesi et al., 2015; Cainelli et al., 2015; Horbach, 2016) .
Recent surveys of this strand of research (Del Rio et al., 2016; Hojnik and Ruzzier, 2016 ) point out, among others, two directions for future research in this field. The first is that most of the existing studies investigate the determinants of green innovation as such, often only distinguishing between product and process eco-innovations. However, green innovation is arguably a broad and complex phenomenon, encompassing diverse innovations directed towards renewable energy, new materials, CO2 and pollution reduction, and recycling technologies. These are markedly different technological trajectories, requiring distinct managerial capabilities and supporting policies. It is therefore important to open up the black box of green innovation, distinguish between distinct types of eco-innovation, and study how the drivers and enabling factors differ among various green innovation types.
The second direction for future research is to broaden up the geographical scope of these empirical studies, most of which have until now focused on European countries (and Germany in particular). The empirical evidence on green innovation for non-European economies is still very limited.
These two gaps in extant research motivate the present paper. We carry out an empirical analysis of nearly 4000 manufacturing firms in South Korea using data from the Korea Innovation Survey 2010. This survey dataset, which has not yet been exploited in scholarly research in this field, is relevant because it contains a variety of questions on firms' green innovation activities, making it possible to distinguish between nine different types of eco-innovation, study how these are linked to each other, and relate these to underlying determinants such as environmental and R&D policies, market demand, and firm-level capabilities and strategies.
The specific objective of the paper is to point out a new taxonomy of green innovators, i.e. to identify distinct groups of companies that predominantly focus on one (or few) type(s) of green innovation. Taxonomic exercises based on innovation surveys data are common in the innovation literature (see e.g. Pavitt, 1984; Castellacci, 2008) , and it is therefore interesting to extend this type of approach to the field of eco-innovation. Our empirical analysis of the South Korean firm-level data makes use of a combination of factor, cluster and multinomial logit analysis.
The results point out a taxonomy with four groups of eco-innovating firms that follow distinct technological trajectories: (1) CO2-reducing; (2) waste-reducing; (3) recycling innovators; (4) pollution-reducing companies. Analyzing the links between these four groups and a set of possible determinants, we find, among other things, that R&D policies are more relevant factors enhancing innovations in waste-reducing firms, whereas environmental taxes and regulations are more important drivers of technological change for pollution-reducing companies.
The paper is organized as follows. Section 2 reviews the relevant literature; section 3 illustrates the relevance of the South Korean case; section 4 explains the data and methods; section 5 presents the empirical results; and section 6 summarizes the main results and implications of the study.
Literature
The innovation literature investigating the determinants of green innovation (or ecoinnovation) has developed rapidly during the last decade (Horbach, 2008) . 2 The specific strand of research that is relevant for the present paper is the one that has recently carried out quantitative (econometric) analyses of the drivers of green innovation by making use of innovation survey data -and in particular the Community Innovation Survey in Europe (which had in 2008 a new additional module including a variety of interesting questions on eco-innovation activities carried out by firms).
Del Rio et al (2016) and Hojnik and Ruzzier (2016) recently surveyed this emerging strand of research. Among others, one of the key points made by these survey papers is that this econometric research has not yet reached a consensus on the effect of different drivers of eco-innovations, their relative importance, and how they differ for different types of ecoinnovations and for different countries. In this section, we briefly review some of the key studies in this literature, and particularly those that investigate the determinants of distinct subtypes of green innovation using innovation survey datasets.
One of the peculiarities of green innovation is the so called double externality problem, as pointed out by e.g. Rennings (2000; 2006) and Jaffe et al. (2005) . In fact, green innovations bring together two distinct types of market failure: the first refers to the standard positive externality in the creation of new knowledge (which calls for innovation policy support), and the other to the negative externality related to pollution and environmental degradation (which calls for environmental taxes and regulations). The latter has typically been the focus of environmental policy, whereas the former provides the rationale for public intervention through innovation-and R&D policy (Castellacci and Lie, 2015) . Because of this double externality, then, green innovations necessitate both environmental taxes and regulations, on the one hand, and innovation policy support, on the other. 3 This explains why the literature in this field has placed a large emphasis on determinants such as public regulation and types of policy-mix 4 .
The study by Veuglers (2012) made use of innovation survey data for Flemish firms (subset of the Belgium data) to investigate how different policy instruments relate to green innovation (and different sub-types of this). The main finding of this paper is that market demand and voluntary agreements are important for all types of green innovations, and that policy instruments like environmental regulations and taxes (environmental policy) and 3 It is often argued that without environmental policy "punishing" polluting behavior the positive effects of innovation-and R&D policy will be low. The reason for this is that no incentives would steer firms towards pursuing green rather than regular innovations, as the former are often more costly and less immediately profitable.
financial incentives and support mechanisms (e.g. R&D subsidies and tax incentives, grants and subsidies) matter relatively less. Further, the work finds environmental policy to be relatively more important for green process innovations and in particular for CO2-reducing technologies, whereas R&D-and innovation policy support matter more for energy-reducing innovations. 5 On the other hand, the paper by Borghesi et al (2015) , based on Italian survey data, found environmental policy to be more important than innovation policy support for both subtypes of eco-innovation, and that R&D-and innovation policy is not relevant to spur energy-reducing and CO2-reducing innovations. Further, this study did not find significant support for market demand as an important driver of green innovation.
Whereas the two studies noted above only considered two subtypes of green innovations (energy and CO2), the recent paper by Horbach (2016) took into consideration all of the nine sub-types of green innovation for which information is available in the CIS survey dataset (e.g. energy, material, CO2, pollution, recycling innovations), and it is thus relevant for us since it is the first to explore a broad range of green innovation subtypes. The work made use of data for 19 European countries, and it is thus also important because it provides comparable cross-country evidence on the patterns and determinants of eco-innovation in Europe, and in particular comparing Eastern and Western EU economies. Horbach (2016) found that environmental regulation and taxes are especially important as policy instruments for "traditional end-of pipe" fields, such as pollution-reduction technologies, and innovations that enable the substitution or reduction of polluting and dangerous materials. By contrast, environmental policies are found to be less relevant for energy-reducing and material-saving innovations, in line with Veuglers (2012).
Further, the study pointed out that R&D-and innovation policies are relevant for CO2-reducing innovations, confirming the findings of Horbach (2012) . 6 On the other hand, market demand and voluntary agreements related to product innovations are found to be less relevant factors. Regarding the cross-country comparison, Horbach (2016) pointed out that environmental policy is relatively more important for firms in East European countries and in "traditional end-of pipe" fields, while it is not equally important for energy-reducing and material-reducing innovations. By contrast, in Eastern Europe R&D-and innovation policy 5 Veuglers (2012) also finds supporting evidence that the combination of both environmental-and R&D-and innovation policy are more influential than any single one in isolation. 6 Horbach (2012) also includes several subtypes of green innovation with a similar aim as Horbach (2015) . As the former only focuses on German data however, the structure of the relevant data somewhat differs since Germany extended the CIS2008 special module with additional subtypes and questions. The research questions explored in several of the Germanbased studies then, are not directly comparable to other CIS2008-based analyses. For instance, while CIS2008 only generates dummy-variables, the German survey adds information about relative importance of different types of green innovations.
matter more and voluntary agreements less, as compared to companies in Western European countries.
Another relevant point made in this strand of literature is that that eco-innovations are typically more complex and demanding than other types of innovation, meaning that they require a broader set of resources and are highly dependent on external sources of knowledge and information (Andersen, 1999; De Marchi, 2012 Horbach (2008) and Rave et al (2011) for Germany, Belin et al (2011) for Germany and France, and Cainelli et al (2012; for Italy).
When considering the effect of external sources on different sub-types of green innovations, the econometric evidence is still mixed and inconclusive. Horbach (2016) showed that acquisition of external knowledge (e.g. through purchase of R&D) is relevant only for material, energy and recycling process innovations. Cooperation with other firms, on the other hand, does not have a significant effect in Horbach (2016) , with the exception of energy-reducing innovations in the Eastern European economies, whereas it is only significant for innovations related to substitution of polluting materials in Horbach (2012) .
These studies also found universities and public research institutes to be a more important source of technological knowledge for CO2-reducing innovations than for other types of ecoinnovations.
Regarding firms' internal capabilities, some of the studies noted above took this dimension into account by including variables measuring firms' (internal) R&D investments as well as size. These factors do not turn out to be strongly correlated to all subtypes of ecoinnovations, and they seem in general to be less relevant than it is the case in studies of other types of (non-environmental) innovations. For instance, in regressions studying the factors explaining CO2-reducing innovations, internal R&D was found insignificant, while firm size has a positive and significant estimated coefficient in Horbach (2016; and Borghesi et al (2015) . Further, previous studies also highlighted the importance of organizational innovations -and in particular changes in the firm's organization of external relations -as an important complementary factor supporting all types of green innovations.
Green growth in South Korea
Although rarely highlighted in the international debate as compared to Germany's Energiewende, South Korea made enormous efforts to green its economy already from the 2008 financial crisis. By linking the stimulus packages 7 to the looming backdrop of climate change, 79 % of financial support to recover from the crisis was devoted specifically to green policies (Kalinowski, 2013) . Further, following its pledge to reduce GHG-emissions by 30 percent relative to projected BAU-levels by 2020, the country launched the "Low Carbon
Green Growth" strategy as a new national policy vision, supporting it through a complete formal and legislative framework. R&D in virtual reality. These cover technologies related to e.g. green cars and buildings, waste recycling, CO2 capture, storage and processing and renewable energy. Furthermore, as part of the "Industrial Strategy for Green Growth", green innovation was promoted in nine selected industries: steel, petro-chemicals, textile and fashion, automotive, shipbuilding, machinery, semiconductors, display and digital appliances (Rhee et al., 2011) . 7 As percentage of GDP the stimulus spending was 6,1 % of GDP in South Korea between 2008-2010. As a comparison Japan spent 4,7 %, the US 5,6 and Germany 3,2% (Kalinowski, 2013) . 8 The strategy was formalized as the "Green Growth National Strategy (Towards 2050)" and the "Five-Year Plan (2009-2013)". Further the "Framework Act on Low Carbon Green Growth" and the "Enforcement Decree of The Framework Act on Low Carbon Green Growth", established the corresponding legislative framework. 9 The ETS was formally launched in January 2015, but the precursor, the Target Management System (TMS), was in place already in 2010 as a "practice system" and an incentive for firms to adapt early to later participation in the ETS.
10 For a detailed presentation and analysis of South Korea's green growth initiatives, see the recent report by GGGI (2016).
11 The tax credit offered 20 percent deduction for large companies and 30 percent for SMEs related to investments in: electric, hybrid, plug-in or clean diesel vehicles, solar batteries, wind and geothermal energy and carbon capture and storage (KPMG, 2013) .
The South Korean government also introduced a set of new incentives to promote a greener lifestyle, such as a volume-based fee system related to household's recycling and waste-reduction, and a "green credit card" system rewarding consumers buying "eco-certified" products and services. These demand-side measures complemented a set of other supply-side regulations on firm's industrial pollution, packaging materials and methods, granting of ecolabels, and expansion of the "extended producer responsibility system" (requiring manufacturers and importers to recycle certain amounts of their products).
In short, South Korea represents an interesting and still unexplored case of green growth, particularly considering that the extant scholarly literature noted in the previous section has until now mostly focused on Western European countries (and notably Germany), and typically neglected other non-European and more recently developed economies.
Data and methods
For our analysis we make use of data on manufacturing firms from the Korea 12 Differently from CIS in Europe, a separate survey is conducted for manufacturing and service industries in South Korea. The KIS2010 for service industries is not available to us. Both surveys are available in Korean language only. 13 The addition of this special module was optional. All EU27 countries included it in the CIS survey, with the exception of Denmark, Greece, Spain, Slovenia and UK.
14 KSIC is constructed based on ISIC, and KSIC rev.9 is equivalent to ISIC rev.3.  Improved recycling of product aftersales usage (ECOREA)
In our dataset, these variables representing nine different types of green innovations are measured as dummy indicators (1 if the firm has introduced a given eco-innovation type; 0 otherwise). Table 1 presents descriptive statistics for these dummy variables.
< Table 1 here >
The main objective of our empirical analysis is to obtain a taxonomy of green innovators, i.e. to point out a few distinct groups of firms that differ in terms of the type of green innovation that they introduce, and the set of drivers and enabling factors that are associated with each type of eco-innovation. The novelty of this exercise is specifically to identify distinct technological trajectories of green innovation carried out by firms, and in this way open the black box of the eco-innovation concept and show how different types of green innovations are in fact associated with different policy and firm-specific drivers.
To achieve this task, a main difficulty is represented by the fact that many of the companies that invest in green technologies typically do not focus on one type of ecoinnovation only but they often carry out different types. The reason for this is arguably that the various types of green innovations noted above are closely related to each other, and a firm that has developed R&D and managerial capabilities to introduce one type of green innovation will typically be willing and able to introduce other types too.
In empirical terms, this means that, when we use the nine variables noted above to measure different types of eco-innovation, many of these variables are highly correlated to the others. Table 2 shows that 16.6 % of firms in our data report only one of the ecoinnovation types, whereas more than 40 % of green innovators report five or more types, and as many as 13.7 % report all nine. Table 3 shows the correlation coefficients among these nine variables, clearly indicating that many of the types have high pairwise correlations.
< Table 2 and table 3 here >
The fact that different types of green innovation are related to each other, and hence that firms interested in green technologies are often capable to introduce different types of eco-innovation at the same time, is an important aspect that has not received sufficient attention in previous literature. As noted in section 2, a few papers have recently investigated the determinants of green innovation and how these drivers differ for distinct types of ecoinnovation (Veugelers, 2012; Horbach, 2016) . These previous works have typically made use of discrete choice econometric models (e.g. probit) where the dependent variables represent different types of green innovation. However, the risk of using this approach is that many of the same firms are represented in several of the regressions, making it hard to identify the effect that a specific explanatory variable has on one type of green innovation versus other types. Previous works have tried to take this issue into account by carrying out sensitivity analyses estimating bivariate or multivariate probit models, where the various equations are simultaneously estimated (as in a SUR model). However, we argue that, given the strong overlap of firms carrying out different types of green innovation, the use of these econometric models is not able to overcome the issue noted above and to estimate with precision how each explanatory variable (driver) affects different types of eco-innovation.
For these reasons, we take a different route in our empirical analysis. Our empirical approach intends to identify different groups of firms, each of which predominantly introduces one (or more) type of green innovations but not the others. Specifically, our methodology consists of four subsequent steps: (1) standardization of green innovation variables; (2) factor analysis; (3) cluster analysis; (4) analysis of the links between green innovation types and their drivers by means of a multinomial logit regression analysis. We briefly describe these four steps as follows.
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First, we standardize the nine green innovation variables in order to be able to identify different, mutually exclusive, groups of firms (by mutually exclusive groups we mean that each company can only be classified in one group but not in the others). We use the transformation rule (1) for each of the six green process innovation variables (see table 1 above) and the transformation rule (2) for each of the green product innovation variables:
where i denotes the firm and x and y denote the given type of green product or process innovation indicator that is transformed. These formulas mean that we weight each green innovation variable by the inverse of the total number of eco-innovation types reported by a firm. The underlying logic is the following. For a firm that only reports one type of green innovation, the latter can reasonably be considered to be more relevant in terms of the company's narrow and focused green innovation strategy. By contrast, for a firm that has introduced several types of green innovations, a given innovation type can arguably be considered to be less crucial for the company, since the latter can rely upon a broader and more diversified portfolio of green innovations. In other words, by weighting our variables in this way, the transformed indicators assign higher values to firms with focused and narrow green innovation portfolios and correspondingly lower values to companies with a broader eco-innovation scope. Hence, our standardized variables make it possible to identify different groups of firms that predominantly introduce one (or few) type of green innovation. On the other hand, if we did not transform our variables in this way it would be much harder to identify distinct technological trajectories because as noted above many firms carry out different types of eco-innovation simultaneously.
Second, we carry out a factor analysis on the set of nine (transformed) green innovation variables. The purpose of the factor analysis is to reduce these nine variables to a smaller set of factors that represent independent (orthogonal) sources of variability in our dataset 16 .
Conceptually, this step is important because it is intended to show that some green innovation types are closely related to others, and that therefore the nine survey variables can be combined together into a smaller number of meaningful green innovation dimensions.
Third, we use the factors obtained in step 2 as input variables in a cluster analysis. By assigning firms to different clusters and maximizing the variance amongst them, the cluster analysis intends to identify a few mutually exclusive groups of firms. Each of these groups represents a green technological trajectory, i.e. a set of firms that predominantly introduce one (or few) type of eco-innovation(s). The results of the cluster analysis constitute therefore the basis for the new taxonomy of green innovators presented in this paper.
Fourth, we seek to relate each green innovation trajectory (cluster of firms) to the set of drivers that are associated with it. The set of drivers or determinants that we consider is basically the same as those used in other recent works in this field (notably Veugelers, 2012
and Horbach, 2016) , and in particular policy-related factors (environmental and R&D policies), demand-related drivers, as well as firm-specific characteristics. Table 4 lists these variables and reports their mean values in our sample.
< Table 4 here >
In this fourth step of our analysis, we estimate a multinomial logit regression model (Greene, 2000) , which investigates the relationships between each cluster of green innovators and the corresponding drivers. A MNL model is commonly expressed as:
for j = 2, 3, ..., J
Pr
where Y i is the set of j green innovation clusters, XB i B is the vector of driver variables (i.e. the variables pointed out in table 4), and B j B is a vector of estimated coefficients specific to group j.P 17 The objective of the MNL model estimation is therefore to point out the most important drivers that are associated to each eco-innovation trajectory, and hence assess the relative importance of policies, demand-side and firm-specific factors, and how these differ among distinct green innovation strategies. Table 5 
Results

< Table 5 here >
We have then used these five principal components as input variables in a cluster analysis. We have experimented with different clustering methods (k-means and hierarchical analysis) and a different number of cluster solutions (ranging from two to six). The results reported in table 6 are based on a k-means algorithm with a four-cluster solution, which provides empirically robust and conceptually sound results. The first resulting clusters provide the basis for the new taxonomy of green innovators in South Korea. The first cluster we identify scores very high on the fifth principal component, and it therefore points out a 17 Equations (3) and (4) are nonlinear, and require an iterative solution. This is based on the method of maximum likelihood. The solution is commonly found by the Newton's method in a relatively small number of iterations.
group of firms that predominantly introduce CO2-reducing innovations. We therefore call it CO2-reducing. 18 The second group has higher than average values on the second and fourth principal components, and it thus identifies a large group of companies that have introduced process innovations that reduce materials, energy and waste streams in the production process.
We then label this cluster waste-reducing. 19 This group is more numerous than the others because it combines together three different modes of green innovation (material, energy, process recycling), which however turn out to be closely related to each other in our analysis.
The third cluster reported in Table 6 here > Next, to get a better understanding of the underlying characteristics of these four groups of green innovators, we shift the focus to the analysis of the relationships between cluster characteristics, on the one hand, and the corresponding drivers and determinants, on the other. Table 7 reports the mean values of our explanatory variables (drivers of ecoinnovation) for each of the four clusters of green innovators. Table 8 presents the results of the estimations of the multinomial logit model, which investigates the association between the various explanatory variables and the cluster to which each firm is assigned. In table 8, 18 The main strategy for firms in cluster 1 is related to the reduction of an externality. At the time the Korean innovation survey data were collected, no price on carbon-emissions existed in the country. Hence, the small size of this cluster is not surprising and in line with the logic of the "double externality problem". More recently, the green growth initiative laid the foundation for a national emission trading scheme and a carbon tax in Korea. CO2-reducing technologies were also amongst the 27 prioritized technologies receiving additional investments (see section 3). Therefore, it is reasonable to expect that the size of this cluster will grow in the coming years.
19 The large size of cluster 2 suggests that a great number of firms consider the reduction of costs and increased efficiency as an important economic objective. Further, demand-side policies like "green credit cards" and "eco-labels", and supply-side policies like mandatory energy-efficiency standards and labeling, and high-efficiency certifications (see section 3), have been in place for a long time in South Korea and were later extended as part of the green growth initiative. Further, "energy source technology" and "technologies to improve efficiency" represents 18 of the 27 prioritized technologies (see section 3). These policies have arguably had an effect on a large number of firms that belong to this second cluster. 20 Cluster 3 is closely related to types of recycling policies in place in South Korea like the "extended producer responsibility system" and "good recycling labeling" for certified firms. Waste recycling is also one of 27 core technologies pointed out by national authorities in the country (see section 3).
21 Firms in cluster 4 typically conduct activities closely related to (and subject to) regulations and environmental laws concerning cleaner manufacturing processes, and reduced pollution from cars and other vehicles. Several pollution-related fields are part of the 27 core green technologies that represent the focus of policy efforts in South Korea.
we report all possible bivariate comparisons between pairs of clusters, in order to show how the effect of each driver differs among the four clusters of green innovators. Although table 7 presents descriptive patterns whereas table 8 reports econometric results, the findings in the two tables are closely in line with each other and we will therefore discuss them together.
First, we notice a main difference between cluster 1 (CO2-reducing) and cluster 2 (waste-reducing), on the one hand, and cluster 3 (recycling innovators) and cluster 4 (pollution-reducing), on the other. This is particularly so with respect to firm-level characteristics. Firms in the first two clusters, in fact, are on average larger, more innovative (internal and external R&D), they cooperate more with external actors in their innovative activities, they more often introduce organizational innovations, and they have a higher export propensity. However, clusters 1 and 2 differ between each other in two important respects. One is that the waste-reducing group of innovators (cluster 2) reports a much higher importance of R&D and innovation policy (in line with the findings of Veugelers, 2012), as well as market demand as main drivers of eco-innovation (see column 1 in table 8 ). The other is that firms in the CO2-reducing group have strong links to universities and other public research institutes, and consider these as important sources of information for their technological activities (analogously to so-called science-based firms in the innovation literature; see Pavitt, 1984; Castellacci, 2008) .
Shifting the focus to clusters 3 and 4, firms in these groups are on average characterized by lower size, weaker R&D capabilities, less frequent organizational innovation and weaker export performance than enterprises in the first two clusters. The specific feature of cluster 3 (recycling innovators) is that market demand is reported to be an important factor enhancing green innovation (as in factor 2). This finding is evident from the descriptive statistics in table 7, although it is not statistically significant in the econometric results in table 8 (see columns 4 and 6). This is also an interesting finding in itself since recycling innovation was not explicitly taken into consideration in the previous studies reviewed in section 2. Further, the specific characteristics of cluster 4 (pollution-reducing) is the high relevance of environmental policy, that turns out to be a much more important driver for this group than the other three clusters, as indicated by the positive and significant estimated coefficients in columns 3, 5 and 6 in table 8. This finding is in line with the econometric results of Horbach (2016).
< Table 7 and table 8 here >
Conclusion
The paper has made use of data from the Korea Innovation Survey to analyse the green innovation strategies of manufacturing firms. In the attempt to go beyond a generic characterization of the concept of eco innovation, our empirical analysis has taken into consideration different types of green innovation introduced by South Korean manufacturing firms, how these relate to each other, and what the main drivers or determinants of different eco-innovations are. The empirical work, based on a combination of factor, cluster and multinomial logit analysis, has led to the identification of a new taxonomy of green innovators. The taxonomy points out four groups of eco-innovating firms that follow distinct technological trajectories, i.e. they predominantly focus on one type of green innovations: (1) CO2-reducing; (2) waste-reducing; (3) recycling innovators; (4) pollution-reducing.
We have then analyzed the relationships between these four groups and the underlying set of drivers, namely the factors that are more relevant to enhance green innovation in each cluster. We find that CO2-reducing firms have high R&D capabilities and strong links to universities and other public research institutes. Waste-reducing companies also have high R&D capabilities, and their green innovation activities are actively supported by R&D and innovation policy and market demand. Market demand also turns out to be a relevant driver for the group of recycling innovators. Last, firms in the pollution-reducing cluster are mainly affected by environmental policies and the related taxes and regulations.
These findings are potentially relevant for policy. They show that a large variety of firms and technological strategies lie behind the general concept of eco-innovation, and that economic, environmental and R&D policies may affect green innovators differently. In particular, according to our results, R&D policies such as subsidies and fiscal incentives to eco-innovation may have stronger effects for firms that have already well-established R&D and managerial capabilities, and particularly so those developing green process innovations to reduce energy, material and other types of waste in the production process. On the other hand, more traditional environmental policies may be effective to spur pollution-reducing innovations, but not other types of green innovation to the same extent.
The empirical exercise carried out in this paper points to a new direction of research and calls for further empirical investigations to corroborate, extend and refine the taxonomy presented in this work. In fact, extant research on the drivers of eco-innovation has not yet achieved a conclusive understanding of the factors that can spur firms' green technological activities, and also induce non-innovating companies to intensify their efforts in that direction.
Many of the relevant drivers discussed in the literature are not only firm-specific, but they also refer to national economic characteristics and political strategies. Our paper has brought new evidence on the relevant case of South Korea. This, however, calls for future research to carry out similar analyses for other non-European (Western) and more recently developed economies, for which the transformation towards a green economy is currently a key imperative. 
